Potency of arachidonic acid in polyunsaturated fatty acid-induced death of human monocyte-macrophages: implications for atherosclerosis.
Evidence suggests that oxidation of LDL is involved in the progression of atherosclerosis by inducing apoptosis in macrophages. Polyunsaturated fatty acids (PUFAs) are prominent components of LDL and are highly peroxidisable. We therefore tested PUFAs for induction of apoptosis in human monocyte-macrophages in vitro. Arachidonic acid (AA) induced the highest levels of apoptosis followed by docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), despite DHA and EPA being more peroxidisable than AA. alpha-Linolenic acid induced lower levels of apoptosis. Linoleic and oleic acids were innocuous. Results of experiments with AA products and enzyme inhibitors suggest roles for peroxidation, cyclooxygenase and lipoxygenase in AA-induced apoptosis. Our results further suggest activation of PPARgamma by AA and DHA associated with apoptosis induction. These findings may be relevant to potential mechanisms of fatty acid influences on plaques and may suggest strategies for combating atherosclerosis progression.